Background
The extension of the Athens Metro is the largest ongoing construction project in Greece. The design and con- 
Technical Overview
Most of the stations and shafts are constructed by the cut-and-cover construction method. The problems caused to existing traffic were justified by the need to preserve archaeological findings and to create routes for lowering the tunnel-boring machines (TBM), the prefabricated segments of the tunnel lining, and other mechanical equipment, as well as for removing the excavated soil.
The excavation is supported temporarily by a Berliner wall construction.
Piles of diameter 0.80 m to 1.00 m are initially cast in place. Excavation occurs stepwise (3-4 m of soil at a time). and at the end of each step prestressed anchors are installed. The soil between adjacent piles is supported by shotcrete.
The two major construction methods employed for the tunnels are the new Austrian tunnelling method (NATM) and TBM construction [1. 2] . while cut-and-cover tunnelling was used in some small areas outside the city centre. The soil of Athens [3] is Athenian schist, a semi-metamorphosed claylike schist. including sandstones. conglomerates, marbles, occasional volcanic material, and some quaternary deposits.
Excavation is severely obstructed by the presence of many archaeological remains. Their presence at relatively low depths was the main reason for boring the new tunnels 12 m below the surface. where it is believed that TBM and NATM construction will not destroy any valuable objects. Carrying out the excavation at such levels has the additional benefit of avoiding the service facilities of Athens, which are sometimes not fully documented. The precast slabs are formed by placing together wide precast U-shaped plate elements (Fig. 2) 
Construction Phases
Construction of two adjacent floating slabs is performed in two stages. In the first stage all the materials (the precast elements. sleepers. rails. etc.) are carried from the adjacent track, moving along the surface of the invert. In the second stage, the materials are transported along the completed first track. Following this construction procedure, overloading of the precast slab due to the weight of a forklift is avoided.
Load Cases
The Owner wanted the floating slab to be maintainable, including the replace- Based on the above results, a mesh reinforcement of 8-mm bars every 100 mm was used in both directions on the lower and inner sides of the precast plate element (Fig. 3) . Four hooks were added to facilitate transportation of the precast elements.
Modelling and Analysis
The analysis of the slab system was performed using two distinct structural models. The first is a three-dimensional model (Fig. 4) The longitudinal two-dimensional model (Fig. 5) was used in the serviceability limit states to check the maximum relative vertical deflection of the rail and to calculate the dynamic characteristics (eigenfrequencies and mode shapes) of the entire system. This structural system accurately reveals the behaviour under self-weight and concentrated actions, such as braking and train loads. Using stiffness values that correspond to the static loads, the resulting axial forces. moments and shearing forces corresponding to train loads at the ends and in the middle of the structure were obtained.
Pad Replacement and Maintenance
The continuous resilient pads had to be maintainable. Maintenance will be performed using a system of jacks at prescribed positions ever' 2.80 m. A number of jacks (at least ten) will be lifted to a maximum displacement of 6 mm. thus releasing a number of pads at once. These pads will be replaced, and the jacks lowered and moved forward for the next batch of pads. The stresses on the floating slab during this procedure must not exceed the stresses in all other load combinations.
Serviceability Limit States
The rail should prevent the differential vertical displacement between adjacent sleepers exceeding 4 mm. To verify this. the longitudinal two-dimensional model of the floating slab was used. which gives more accurate results than the three-dimensional model. The resulting differential deflection was about 1.72 mm, indicating that the rail fulfils its requirements. 
Structural Characteristics
The tubular tower (Fig. 1) has the form of a truncated cone, with diameters of 2986 mm at the base and 1750 mm at the top. It consists of two parts, 18 m and 17 m long, which are connected by means of a flanged joint with fully preloaded high-strength bolts (grade 10.9). The flanges are situated inside the shell (Fig. 2) so that the tower appears externally to be one piece.
The tower is anchored to a reinforced concrete foundation. 9.50 m x 9.50 m in plan. by means of partially pre- Owner:
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